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{About eight words to a line.) 
Miqravi;nqs may head advert;sem�nt8 at the Bame rate 

per Hne, by mea8urerr . .<nt, as the letter p'reso. Adver­
lisements must be received at publication office as ea?�'!1 
as Thursday mor-ninq to uppear in next i s8ue. 

KORTING UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

WILL LIFT HOT WATER. POSITIVE ACTION GUARANTEED UNDER 

d'..t ALL CONDITION.S. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCuLAR. 

OFFICES AND WAREROOMS: 

Philada., 12th & Thompson I New York, 109Liberty St. Street. Denver. Col., 438 Blake Boston, 61 Oliver St. 
I 

Street. S��a �t����CO, Cal., 2 Califor� A��g:tStr�:i: 1026 Fen-

PlY.JOHNS 
AitElflA 

·ROOFINC.,, 
For, Factories, Foundries, Warehouses, Haiload Build-

�f��' �ri�f:5ng C��n���:sc��e���ga�ir£C!�. 1�be��g; 
c�:�:�le��t�n� a ���l:J:niN�bb��e��R���fe�e���g?i�� feather. It E supplied ready for use in rolls containing 
200 square feet, packedin cases suitable for shipment to all parts of the world. It is adapted for steep and ilat roofs in all climates, costs only about half as mnch as tin, and can be readily applied by any one. 

Asbestos Roof Coatiml and Cement for Pre­serving and llepait-j 112' Roofs.. 
ASBES'I'OS BUILDING EEI,T. 

This Felt is composed entirely of Asbestos, Hnd is strictly fire-proof. It�or use under iloors, shingleH, '�athe:r-ooards, &-c. 
Asbestos Boiler Coverings. 
ASbe8t°1.

8
{;����0!��r lI�rl�jW';ven Felt. 

Asbestos Lining' Felt. 
ASBESTOS PISTON·ROD P ACKIl.\G. 

ASBESTOS WICK PACKING. 
Asbestos Mill-Board and Sheathing. Asbestos Gaskets, Rings and Washers, Asbestos and 

����eXs�:�t�sa�ils�lgtgi���r���Y�g�18g����p�dc���fri:: Gasket and Retort Qements, li'ire-proof Paints, &c. 
DESCRIPTIVE PRICE J ... ISTS AXD SAMPLES SENT FREE. 

H. W. JOHNS M'F'C CO., Sole Manufacturers, 87 Maiden I,ane, New York. 
175 Randolph St., Chicago. 170 N.4 t h St., Philadelphia. Billiter House. London. 

BOULIER'S UNIVERSAL PYROMETER. -ltull description of the apnaratu�, illustrated with 3 

�������� ��08b�f�i�gs :��01: o§u�tI�i����: No. 44�. Price !O cents. To be had at this office and from all newsdeaiers. 

CIDER PR.ESSES ��nd forCATAr.oG':.E 
UOO"IER & BOSCHElt'l" PRES S C O., S YRAC US]<}, N.-r:. 

THE PAYNE AUTOMATIC ENCINE Gives more power from same amount of fuel and water than any engine 

p, O. lIox , ra, N, Y. OrourGeneral Sales Olllce, 83 Llbert.y St. &149 B'way,N.Y. 
A NEW WATER BELL.-DESCRIP­

�?t� �tea w��:r Ifs�t��� F;oEt�dgg��fe� \rl����:i:rl\!��� one engraving. Contained in SCIENTIFIC AMERICAN SUPl-'LEMENT, No. 456. Price 10 cents. fro be had at thi8 office a:g.d from all newsdealers. 
�D/I[ • .A. :EI.A:El.:El.:rS. 

Providence, U. I, (Pork St.), Sixminutea'walk Westfromata.tion, 
Orildnnl and Only Builder of the HARRIS - CORLISS ENCINE, With 'Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 
Manual. By oJ. W. Hili, M.E. Price S 1.25. 

BICHROMATE OF POTASH PILES.-Description of a new arrangement of GreneL's bichro­mate of pota�h pile, making it an apparatus of great constancy and convenience. Illustrated with three fig­ures. Contained in S('n�NTn'IC AM};UICAN SUPPLE­lUES'.r, No. 45�}. Price 10 cents. ']10 be hud at thi8 office and from all newsdealers. 

WORK SHOPS WITHOUT STEAM POWER 
BY USIXG OUTFITS OF 

Barnes' Patent 

��;�;�e��rOI�no woodworker� trated catalogue 
W. F. & Jno. Barnes C o  .. 

Rocld"ord, Ill. Address N 0.1999 Main St. 

ROOFINC. 
[i'or steep or flat roofs. Appiied by ordinary workmen at one-third the cost of tin. Circulars and sRmples free. Agents wanted. �'. NEW, 82 John Street, New York. 

NOTICE to Users of Steam Pnmps. We have received following letter in regard,to one of our No.5 "L " ($16) 
��e:�l� �"lj',"a�l�t��g�;';th�Ch pipe 

" L' A NSE, MICH., Feb. 24, 1883. "VAN DUZEN & TIFT, CIncinnati, 0.: 
H .Money could not buy the Jet of UB unless another could be had. I would not give your No. & H L" for a $700 pump. equal distance to raise. "N. A. Litchfield, Supt. Mich. 81ate Co." We make Ten Sizes of these Pumps. Prices' $7 to $75. Capacities.100 to 20,000 gallons �er hour. State for what purpose w�A� �M��& f% �l�'iJ.�,uHI;������'�. 

BeaUdry'

.

s 

I 
The simpl� construction of thisHam­
mer, wIth Its steel-arms, and elastIC 

UpciO' .... t; blow, makes it th� most efficient and 
P 

:�� powerful tool of Its class. Send for 
ow�r .>.,: Circulars and price list. 
Hall,me;, BEAUDf6k�b��f.��1��N"ss. 

HOW TO LAY A DRAIN.-A PAPER 'Ily J. M. Allen, treating of the practical and tb.oroull'h PIPE execution of the work of draIn lines. ContaIned In SCIENTIFIC AMERICAN SUPPLEMEN'.r, No. 445. Price COVERING. 
10 cents. To be had at this office and from all news­dealers. 

Steam Engines. 
Horizontal and Vertical. 

IJufI'er's Automatic Vacu­
UIll Plnnp. Powder, Slate, 

;Z;;::;:=T'.L;..==r=L- lJ:.'�(�b ���]�;:N�!. It\rah'!�l�:l'Y' 
CO., YORK, PA., U. S. A. 

PATENTS. 
ME�SRS. MUNN & CO .. in connection with the pub· 

lIcation of t.ae �CIENTIFlC AMltRICA.N, continue to ex­
amine Improvements, and to act as Solicitors of Patents THE COPYING PAD.-HOW TO MAKE for Inventors. and how to use i with an engraving. Practical directions 

In this line of business they have had fortl/ years ��'!,.t?cy;rR� r�ot��li���:d��dh��dt�l����;'t'hn';l:r�ti�� 
experience and now have unequaled facilitieS for I hitter to the pad; how to take oft· copieH of the let.ter. 
the prepar�tion of Patent Drawings, Specifications, and �3ng�in��i��1�����:'IF1<?0:��:�1Aiiti�U%&�:::�.I�y �<fi 
'he prosecution of Applicalions for Patents in the newsdealers in all parts of the country. 
United States, Canada, and Foreign Countries. Messrs. 
�1nnn & Co. also attend to.JJ.le preparation of Caveats, 
Copyrights fot' Books. L�s, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt­
ness. on very reasonable tt::rms. 

A pamphlet sent free of charge, Oll application, Con­
taining full information about Patents and how to pro­
cure them; directions concerning Labels: Copyrights, 
Designs, Patents, Appeals. Reis8ues, Infringements, As� 
eignments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. We also send. free Of charl)i3. a Synopsis of Foreign Patent Laws, showi'ng the cost alld method of securing 
patents in all the prinCipal countries of the world. 

DUNN &; COo. Solicitors of Patentt!l, 361 Broadway, New York. BRANCH O]'FICE.-Corner of F and 7th StreeL. 
Wlllbington, D. C. 

The Best in the Viorld. 
We make the Best Packing that can be made regardless Of cost. Users will sustain us by calling for the "JEN_ 

KINS STANDARD PACKING." 
Our" Trade Mark)1 is stamped on every sheet. None 

genuine-unless so stamped. rr Send for Price List H B." 
JENKINS BROS., 

71 John Street, N. Y. 79 Ki lby Street. Bost on. 

er!-d�i:��o�?:.�.� or\\��fl,�G��r��r.�e�a¥�i�ur-,V heels and Rope for conveying power long distances. Send for circular. 
CADET EN-gineer; or Steam for the Student. By JOHN H. I.oxG. Chief Engineer, U. S. Navy, and R. H. BUEL, Assistant 

�i'er;!.n�ih/?r- fd6�v:ti i3���de,;�y. W.Oy.cb���: $2.25. Ad-
Send for our special book catalogue, to be had on ap­plication. 

EIIID)[F 1i'J)1i))1'Ii'JJI{TllE AND C LAY RETORTS ALL SHAPES. 
�"�tf\\� !llIU'lJ��". ::::: BORGNER & O'BRIEN::::: 

23 !!Jl ST, ABOVE RACE, PHILADELPHIA. 

PETROLEUM AS FUEL IN LOCOMO-tive Engines. A paperby Thoma� Urquhart.-Howloco­motives are arranged for burning petroleum. The spray 
�nJ:11��de�s:orW:s�ft.�ygb���rart�f�::l�t:.nt�;�)�r:N::d 
in SCIENTIFIC.Al\'IERICAN SUPPL]I��lEX'l' No. 455.� Price 10 cents. To be had at this office and all newsdealers. 

BZ,.AST. 

IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts thau any other Blower. 

P. H. cSt. F. M. ROOTS, Manufacturers. 
CONNERSVIL.L.E, IND. S. S. TOWNSEND, Gen. Agt.,22CortlandSt., 9DeySl.o 

�2g,KlE3'G�O& ���,!nle���SA�1�.o�t�.;': �g::f: 
1VE� YO:El.H._ 

SEND FOR PRICED CATALOGUE. 

COMBIN ING WEIGHTS, VOLUMES, and Specific Gravities of Elements and Compounds. Ab­Eo,tract of a paper by William Farmer. Contained in SCI­ENTIFIC AMERICAN SUPPLE>IENT No. 455. Price 10 cents. To be had at this office and from all newsdealers. 

THE HARDEN STAR HAND GRENADE 
FIRE;· EXTINGUISHER 

Puts Out Fire Instantly. See editorial notioolnSCIENTIFIC AMERI. CAN of November 2:)(1, 188!!. Send for circulars. Address 
Harden Hand Grenade Fire Extinguisher Co., 

205 Wabash Ave., Chlcag-o. . 10 �i��s�\lr���t,��y��ew York. 
THE RAILWAY B UILDER. A HAND-book for Estimating the Probable cost of American Railway Construction and Equillment. By William J. 

�:11°��un�,VJ�c��f!�ggk· fo;��st�;i�� $ln Th�: i!0!�If;2 valuable book iorrailroad men. Address MUNN & CO., 361 Broadway, New York. 
ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, FOR 
Dwellinj!;s &. Conntry Seats 

���):V X�:gfu�1� S�� 
Delamater Iron Works, C. H. Delamater & Co., Proprietors. 
16 Cortlandt Street, 

New York. U. S. A., 
And 40 Dearborn St. 

Chicago, Ill. 

BOOKWUTER ENGINE. Compact, Substantial. Econom­ical, and easily managed: guar­anteed to work well and give full power claimed. Engine and Boiler complete, including aov� ernor, Pump, etc., at the low price of 
3 HOltSlll POWER. ...... . $240 00 4\9 " " . .  .. .... 280 00 6;0 ........ 355 00 
� P�t on car:: at sprii:tiilie1!? � JAMES LEFFEL & CO .. Springfield. OhiO, or 110 Liberty St .. New York. 

, © 1885 SCIENTIFIC AMERICAN, INC 

[MAY 23, 1885. 

SPEAKING TELEPHONES. 
THE Am:RIC&N HEM, 'l'E[,J�PHONI� CmIPAN\', 

w. H. FOHBES. W.R.DRIVfCR, TH1J:O.N.VAIL, President. 'l'reaswrer. G'e'11. Ma_. 
Alexander Graham Hell's patent of March 7, 1876, 

rririy�gj��llVgrg��g��:'o�oC:�tgrie¥e{�J���:.)�a���� the voice of the speaker causes electric undu'ations corresponding to the words spoken. and which articula-
��� cfcf��i�;i����� W!l���st:�8�g;:su�� t�����::i have decided this to be the true meaning- of his claim j the validity of the patent bas been Bustru.ned in tho Cir­cuit on final hearing in a contested case, and many in­junctions and final decrees have beenobta,inedon them. This com�any also owns and controls all the other telephonic 1nventions of Bell, Edison, Berliner, Gray. Blake. Phelps, Watson. and others. (Descriptive catalogues forwarded on applicationJ Telepbones for Private Line, Club. and Social sfi:stems 
:�n�: o¥��C:���o�i�;�tlY or thr�)Ugh the aut orized 
. Alltelepi;tones 9btained except trom this company. or Its .ruthonzed lIcensees. are Infringements. and the makers. sellers. and user!:! will be proceeded against Information furnished upon apulication. Address all communication8 to the 
AIUEltll:,\ N HE .... 'l'ELEPHONE CIIlUl'A NY. 

9� llIilh. �tl"eet •. n081 OIl, lUu8s. 

A PRAVTICAI, SUCCESS. 
VAN Dum's PAT. LOOSE PULLEY OILER. 

Thousands in satisfactory every­day use. Entire reliability and con­stancydemonstrated in a two years' test by (would be) Eastern skeptics. 
�;;����le�t��f���ge�a1fJ:fJi��� our'" Catalogue No. 55." VAN DUZEN & '1'IFT. Cincinna.ti,O 

The Scientific American. 
THE MOST POPULAR S�TIFIC 

IN THt WOR�. 
PAPER 

l*ubHl!lhe(l Week1)" ,8.20 u Year; '1.60 SIx Menth •• 

This unrivaled periodical, now in its forty_first yen r, 
continues to maintain 1tshigh reputation for excellence, 
and enjoys the largest circulation ever attained by an y scientific publicatton. Every number contains !'Iixteen large pages, beautifully 
printed, elegantly illustratea i it presents in popu!ar 
style a. d�C!1P.:tive;recl)rd of the most novel\int�Bting, and import� advances1n·_noo"Al-ts, aB4Ii-Mtlll";""". tures. It shows the progress OI toe YV orld in respect to New Discoveries and Improvements, embracing Maehin .. 
ery, Mechanica.l Works, Engineering in all branches� 
Chemistry, Metallurgy, Electricity, Light. Heat, Archi .. 
tecture, Domestic Economy, Agriculture,Natural His­
tory, etc. It abounds with fresh and interesting subject.s 
for dIscussion, thought, or experiment; furnishes hun .. 
dreds of useful suggestiuns for busine�s. It promotes 
Industry, Progress. Thrift, and Intelligence in every community where it cIrculates. 

The SCIENTl1!'IC AMERICAN should have a place in 
every Dwelling, Shop. Office, School, or Library. Work­men, Foremen, Engineers. Superintendents, Directors, Presidents, Officials, lVlerchants, ]j'armers, Teachers, Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THI!] SCIENTIFIC AMERICAN. 

Terms for tbe UnIted States and Canada, $3.20a year; 
$ 1.60 six months. SpecImen copies free. Remit by Postal Order Or Check. 

1l'1UNN & CO •• Publishers, 
361 Broadway, New York. 

T:EIE 

Scientific American Supplement. 
THE SCIENTIFIC A1\oIERH1AN SUPPLEMENT is a sepa,... rate and distinct publication from 'fHg SCIE.KTIFIC AM­

ERICAN. but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC AM­
ERICAN SUPPLgMENT Is published weekly, and includea a very wide range of contents. It presents tbe most re­
cent papers by eminent writers in all the principal de­partments of Science and the Useful Arts, embracing 
BiOlogy, Geology, Mineralogy, Natural History, Geo_ 
graphy, Archreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering, Steam and Rail­
way Engineering, i\1ining, Ship Building, Ma:r:-ine En­
gineering, Photography. Techhnology, Manufacturing Industr1es, Sanitary, Engineering, Agriculture, Horti­
culture, Domestic Economy, Biograpby, Medicine, etc.. 
A vast amount of fresh and valuable information - per­
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most tmp(;rtant Engineering WOTks� Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5:00 a year, or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMl!:NT. both mailed 
for one year for $7.00. Address and remit by postal order or check, 

llIUNN & Co •• 361 Broadway, N. Y., PUblishers SCIENTIFIC AMEHICAN .. 
. '1'0 J(' ol'eign lSubsc l'ibet·I!II.-Under the facilities of the Postal Union�the SCIENTIFIC AMERlOAN is now sent by post dIrect from New York, with regularity, to sub ... 
scribers in Great Britain. India, Australia, and an other British colonies i to France, Austria, BelgIum, Germany, 
Russia, and all other European States; Japan. Brazil. Mexico, and all States of Central and South America. Terms, when sent to foreign countries, Canada excepted. 
$41 gol:i� for SCIENTIFIC AM I'�RICAN, one year; $9, gold. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 'rHE "Scientific American" is printed' wIth CHAS. 
ENEU JOHNSON & OO.'S DlK. Tenth and Lorn. 

bard Sts. Phila., and 47 Rose St., 0pp. Dna Ie St-. N. Y 
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